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- DEMAKDS ON ELECTRIC
vl 4 , - ... DURING.HFIGH<SPERD

Drilling «inckeg ere generaily run by 95.5- and 130-kilowatt motore. The trans-
formere are of 200 to 320 kilovolt-amperem capacity. Mud pumps are yun by Z10- to
275- kllowatt motoxs. Working with this electrical equipment, the "Jdeal” pmd pubip
18 geperally cncased in & 6 3/i-inch jacket. The hoisting aud lowering winches run
at Tirst and secoud spceds, rarely at third speed.

Under thepe power conditions a 250-kilovatt motor, a 95-kilowatt driliing motor,
ard a 300-kiioeatt transformer were considered normel and sufficient for Axilling
even 1,000-meter wells. Increasing the power of the elect¥ical equipment was not
considered expedient, gince 1t unavoldably resulted in vnderioading, which causes
unnecessary -iomses apd a lower pover facter.

N During the cuxrent year the Krasnokemskaeft' has sunk one inclined and one vextical
' well, both productive, and is now engaged in dril}irg an exploratory vell. Work was
carried out at high speced, involving a new drilling technique and. special operating
eonditions for mechanical and electrical driliing equipment.

The vertical well, No 53, muk by speed turbine drilling, was fintahed in 29 deys..
The following are the essentisl statiatics concerning this well:

It took 697.7 hours t¢ reach & depth of 1,020 meters. The actual drilling occupied
191.73 hours ae crmpared to the norm of 407.8 howws. Thus, the norm was surpassed by
282.6 percent. The greatest distance drilled after setting up the jig was 1kl melers. '
-
Time consumed in raising and lowering operstions undex general drilling conditicuns
. amounted to 100 - 200 percent of the norm. The crew on well ¥o 53 put ia a total of
] ‘% 84.13 hours in lowering the tool, as compared to the norm of 62.2 hours, while ok.6
*" hours were spent in raising the trcl, as against the norm of 69 hours. It must be re-
marked, however, that failure to fulfill the norm in railsing and lowering operatiouns
was not a result of insufficient cpeed in the cperations themselves; but was due to
the time taken up Ly subsidiary operations preparstory to raising and lowering.
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Lven raising and lowering 6t thixd and Tolirth speeds was carried out rapidiy, ” Fow
example, 3& cendles {svecha) were lowered 928 meters down the shaft at fourth speed in
o mimited ae against the norm for that epeed of 2 minutes and 36 seccnds; the corresponding
raieing of the cendles vas carried out in 2 minutes end 46 scconas, as againat the nomm

of 3 miputes.

Frm. the ahpve figures it is clesr that speea in sinking tBe ahalt was effected by
increasing the drilling speed and the speed of lowering the pipes .and the tool.

The d¥illing speed was increased thru. h the feeding of a great armmt of clay
mortar into the turbine Arill, an operation made possible by fitting out the pump with
7 3/k-inch jackets.

Skortening the time for raising and lowering the tools was brougnt sbout by rumning
the winch at third and fourth speeds. It is quite ob®aome that the load on the electrical
equipment must have been mich greater under these conditions then under the conditions
in genéral prevalence up te this time.

Another turbine drill, No 22h, cut & shaft 1,002 meters deep In 30 daya. Explezetorny.
drili-Fo-3i cut & shaft 870 deters deep in 21 daye.

For drtll No 93 the following basic electrical equipment was zeb ups (1) an
s2lectric motar for the "Ideal” pump of 260 kilowatt-Houra capacity, making 730 revo-
lutions per mimute; ard {(2Y two 130-kilowatt winch motors. The electric motozs wers
startsd frm EB-k5 type stations,

In the Tixgt stages of Urilling uncer the Jig, it was noticed that the electric
Tump moLo¥ Decsme oxcessively overloided aid overheated, so that to aveid the riek of
breakiswm s 360-kilowstt, 6-kilovolt motor was installed.

Duriug actual drilling, underloading of the pump motor was rarely noticed, bud
it was no% subjec*sd to any considerable overloslding. 'The motor ran most often with

a 15 - 25 percent overlsad.

The winch motors ran with a slight overload, and upon completion of 2 bhoura'
hoisting and iowering operatione the motor housing had become overheated beyond the
permissible 1imit. The resistors in the SB-45 station became highly overheated.

Triil operators engaged in high-speed hoisting and lowering ccmplained ithst Peg-
mlatien at the control staticns was not gradual enough, causing the reduction motor
to operate Jerkily on stariing. This made operaticns inconvenient and imparted a
marxzedly spasmodic current to the soils of the electric motor and the drilling-
mschines transformer. s

The housing of the driliing mechine's transformer was hestead ebove the permissible
nomm et the 2nd of rasoing aund lowering operations, and isoiated instances of chuwming
of the 6il in the casing vere observed.

At drills No 22h and 301 a 300-kilowatt motor for the mud pump and 120-kilovatt
motors were installed.

Both Jackets for the "Ideal” pump for drill No 22i wezre of the 7 3/k-inch size.
The maximum distance drilled was 15k metcrs a day, achieved on the second day of
drilling. During this time the pumping motor was becoming excessively overheated.

Measur~ments of load input of the electric motor showed that for an (O-atmeosphore
pressure, created by the mmd pump, the load on the eleciric motor was fyom 60 %o 65
amperes, while for 100 atmospherez the loac was from 75 to U9 amperes.
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The normal current for a 300-kilcwatt motor is about 38 amperes; thus, the motor wes
overlosded from 50 o 100 percent beyond it nowmal rating during that time.  Such over- -
loading of the motor resulted from the voluminous feeding of clay mortar at high preswvare 1
and, particularly, from the content of lavge fragments of rock in the clay mortar washed
out of the well in this method of drilling.

A gradusl change in the meéthod, then, would have been needed for the protectien &f
the motor, but to determine the power required for the sinking of well and the penetration
capacity of the drill, this systém was maint ined deily, aven at the risk ef a motor
breakdown, During the aucceeding days, ome . * the 7 3/4-inch Jackets was replaced by
cue of 6 3/: inches to lightén the load on the motor. Thie greatly reduced the load on
the pumping motor, lowering it to 40 -~ 50 omperes, but it alse reduced the zate of
cutting,; precluding the fulfilluent of the maximum possible pesnetrstion.

i .
Tn @ucceeding stages of cutting it vae act feasible to re-lace tane § 3/k-inch

Jacket with ope of 7 3/4 inches, since the motor ran with un overload even vith the KR

6 3/h-inck jacket. ‘ G |

Thur, it was determined at well Fo 224 that in case of eviremely 2utereive cutting,
sccompanied by & voiutminous pumping out of rock particlee, tire pumping motor attained
& meximum power input of SC0 - 600 silowatts.

York on explewatory well No 301 also confirmed that a 300-kilcwast cowping metor
carries & load of W0 - 50 augeres. .

The 3C-kilpwvert Grilling nachine transfcrmer at well No <24 becan- overheated mb
i the same nanaer ar ihe one at well NHo 53.

j." 1v muet be remsr<ed that 310-kilovolt-smperns deilling-wachine tyansZowmers ave
: foreed to run with an overload for frequent short-term pericds. It 18 cdvicas that the
trsnsformer will hecome overioaded when the reduction motors are cverlosdsd.

L Special consideration must here be given the d#illing-macbine trasaformers produced
in 1947 and 1948. These twansfurmers are cquipped with high-voltage vindings because
B of the complex coils which make 1t difficult to cool overheated windings with oil.
This type of winding slso demonstrated very poor rcsistance to dynamic strsin exerted
on the coile during overloading.

. Five transformers of this type were ezployed with drilling mechines for periods

o of from 2 weeks to 1} months, after which they all broke down. Iuspection of the

X defective windings revealicd in every case, distention and nmultiple iupturcs, as well aw
carbonization of the insulation cn the interior yarte.

i Rewinding of the coile by the locul station technicians was not satisfactory, and
the truast was therefore obliged at that {ime to rewind tho hign-voltage ceils of the

: drillfing-uchine trapsformers, deimg &4 by ¢1ad1¢ddual disks, as was done in the drilling-

o fachine transformers produced previcndly.

It must be concluded thet a 300-kilovolt-ampere transformer with complex coils 1s
not sultabie for continuovs drilling nor, in particular, for high-speed drilling, since
these transformers are designed for uniform loading; snd short-term ari someiimes heavy
overloading of drilling-machine trsnslormers is unsvoidable.

The expenditure of electric energy per meter drilled during high-speed drilling
pioved very interesting. In the producing inclined well, Ko 224, 1,002 meters dsep,
70 kilanatt-hours vere expended in cutting one metir; and ir th. exploratory well,
No 31, 870 meters dcep, 72 kilowatt-h.urs were expepded in cutting ore meter.

The norms established for the trust are 130 kilowatt-hours per me:sr of cuiting -
for wells up to 1,000 meters deep. This ncrm was considered very difficult to fulfill .

and even under the very vest comditioxs before the introduction cf speed-drilling
methods the elz2cical eaergy expended approached 110 kilowstt-hours per meter drilled.
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.. Such & werked reduciion in expenditure of elactrical emergy in bigh-speed drilling. :
e the result of the great speed in cutting attained by the drill’ng .Crews, 'nade posaible ‘ :
by the ‘excellent organization of operations, tke reduction of the work of ‘elactric s
‘moters’ durine rateing and lovering operations, the curtailient of the idle no-load porieds '
in motors, and the maintandnce of the mogt satisfactory loads for the electriéal equipment .

: cbnclunim

g
¢ Ao Gpeed drilling increases the speed ir ginking the wells, renders operstions mure 8
" oeconemical, and lowers the expenditire of electric ezergy per meter cut.

2. The power ‘capacity of sxisting electric punping motors (180 - 300 kilowatia) 15
L oaon. sulfi lent and’ should ha licressed to 400 - 450 Xilowatts. In. ithts connection, the
bower capacity of ‘mud Pumpa- should be reconsidered.

i : i’t: 1é aécéiiéry to strive for thorough removal of large fregments of rock from
. the clay ROTtar since. these increase’ the loed on the uip motor.

; R _ ‘ ) B
3. The capacity of 300-k1lovolt ~ampere *ransformers 15 uot areat emough; it
.obould be increased . to MO kilovold-amperso.
.7 Thm high-voltage =inding in drilling-machine transformers should be in the
form of individual disks since they are better sble %o stand ‘short-term. overlosding.
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